
TEM of Polystyrene Spheres 
300 nm (QLS)
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A) Polymerized crystalline colloidal array 
(PCCA)
B) Photograph of typical PCCA showing bright 
iridescence.
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C) As the hydrogels shrink and 
swell, the lattice spacing of the CCA 
locked within changes as well.  
Thus, the volume changes of the gel 
can be observed by monitoring the 
change in diffraction.
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Diffracting Materials for 
Chemical Sensing 
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Side group capable of molecular recognition.

Substrate to be recognized.

Hydrogel matrix.

Polystyrene colloid.
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We constructed cation and anion sensors by attaching 
chelating agents to the PCCA.  Chelation of the analyte ion 
results in immobilization of the counterion which results in 
an osmotic pressure which swells the gel and red shifts the 
diffraction in proportion to the analyte concentration.
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Gel Particulate Colorimetric Reagent
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Chemical (glucose) Sensing 
Fantasies 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1  Concept for glucose sensing device
for tear fluid and for implants. The color
diffracted defines the glucose concentration.
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PCCA Sensing Array for Glucose, pH, 
Recreational Pharmaceuticals and 

Alcohol, Stress Hormones, etc.

Subcutaneous Sensors

PCCA Sensing Array for Glucose, pH, 
Recreational Pharmaceuticals and 

Alcohol, Stress Hormones, etc.

Subcutaneous Sensors
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Nanosynthesis for Materials Development

What do we need to succeed?

Anisotropic building blocks.   (atoms, molecules)
Bonding strategies - nanoadhesives.   (bonding)
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Separation and purification methods  
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CRYSTALLINE COLLOIDAL ARRAYS 
 

CONTAINING MOLECULAR RECOGNITION 
 

AGENTS:  CHEMICAL SENSING MATERIALS 
 
 
 
 
 

A MOTIF FOR SENSING 
 

 ALL, MANY, SOME, A FEW  
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